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Abstract 
The purpose of this study is to examine the effect of empathy skills on acquiring the steps of the scientific method, teaching 
the characteristics of scientists and the increase of biology lesson attitude in positive. Research is realized at 2009-2010 academic 
year, spring term in Anatolian High School. In the study, a total of 61 high school students of two different classes were 
participated in. Classes were randomly determined as the experimental group and control group. The scientific method steps and 
the properties of scientists techniques were lectured to the students in the experimental group with the techniques including 
empathy activities however in the control group traditional methods were used. In this study, pre-test and post-test control group 
design was used. For data collection, logical thinking test as pre-test, the scientific method steps test as pre-test post-test, scientist 
features test as pre-test post-test, biology attitude scale test as pre-test post-test and empathy applications test as a post-test was 
used. In quantitative evaluation, analysis with the Mann-Whitney-U test and Wilcoxon Signed Ranks test was used. The findings 
obtained from analysis were evaluated with SPSS statistical software. The analysis results were evaluated at the level of 0.05 
significance. For qualitative evaluation Lee's historical empathy steps was used. As a result of the analysis, we determined that 
empathy contributed significantly in teaching activities of the scientific method steps, characteristics of scientists. 
© 2013 The Authors. Published by Elsevier Ltd. 
Selection and or peer-review under responsibility of Assoc. Prof. Dr. Zehra Özçınar, Ataturk Teacher Training Academy, North 
Cyprus 
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1. Introduction 
Students in science classes; encountered to realize all kinds of questions can be solved by scientific methods and 
knowledge on these issues is to ensure a certain level (Altun, 2008). The students with the skills acquired by the 
scientific method, while easier to understand, and can they ever love science courses. The target stages behaviour 
science classes, respectively; cognitive, affective and psychomotor three species. The scientific methods are 
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Cognitive behaviour, knowledge, understanding, problem solving and process of. This behaviour is important in 
teaching methods and techniques chosen (Bahadır, 2007). 
Analysis of the studies made on the scientific process skills, international student Evaluate the PISA results show 
that the program in our country to use scientific knowledge in complex situations, clear and consistent manner, such 
as a high level of scientific thinking and reasoning skills, students have a difficult time making (Ministry of 
Education, PISA 2009 Project National Final Report, 2010). Arslan and Ozdemir (2006), primary 4 Class 
curriculum in science and technology development activities are not enough emphasized basic science process skills 
(Transfer: Akar, 2007). It should be given more space in the scientists' life stories. Biographies of women scientists 
in particular explaining the science, the emphasis is not only an attempt by men to fall in Turkish scientists studied 
the concept (Karapınar, 2011).  
In our study, craps students the process of the scientific method, taking into consideration the lives of scientists 
"empathy" techniques are applied. Thus, the students putting themselves instead of scientists, scientific methods 
used in the study and scientists could learn the properties intended (Karapınar, 2011). Constructive 'or (2005), 
according to scientists, is the subject of science and anti-science attitude directly affects his scientific work 
(Transfer: Erkorkmaz, 2009). Scientists to recognize students' science lessons taught in secondary and tertiary levels 
must take place in the history of science content. History of science, science, the efforts of the people, shows that the 
development and change. This way the students learn to use more scientific methods and developments in the field 
of science can help (Sepel, Loreto and Rocha, 2009). 
In considering these data, the steps of the scientific method to students and scientists craps changing perceptions 
on the image of "empathy" is considered to be effective and observed change in the attitude toward biology lesson. 
The purpose of this study, "biology lesson of empathy within the scope of application of scientific methods and 
have effects on the image of the scientist?" the question for you to answer (Karapınar, 2011). 
Problems associated with the same general purpose as follows: 
1. Students in the experimental group and the control group Is there a significant difference in the ability of 
logical thinking? 
2. Steps of the scientific method, students of the experimental group and control group in terms of pre-test scores 
is there a significant difference between them? 
3. Steps of the scientific method, students of the experimental group and control group in terms of post-test 
scores is there a significant difference between them? 
4.Features of the experimental group and control group students' pre-test scores of scientists Is there a difference 
in terms of statistical significance? 
5. Features of the experimental group and control group students' post-test scores of scientists Is there a 
difference in terms of statistical significance? 
 
2. Method 
 
The method used in this study, the number of groups participating in the experiment, control measures and 
observations made on the time and the number of independent variables are taken into account, a large pre-test and 
post-test control group experimental accepted method. 
Experimental design used in this study, the experimental group studied the effect of independent variables on the 
"empathy" activities. In the control group, the traditional learning approach based on observed. The measured 
properties of a variable used in a positive or negative affect. Steps of the scientific method and characteristics of the 
study, the experimental group of scientists "empathy" with the control group, the activities described by the 
traditional approach to learning. Both groups showed the same dependent variables and pre-and post-test scores 
between the two groups and within the group comparisons were made using the. In addition, the answers to the 
questions of the experimental group practices based on empathy, empathy levels were determined (Karapınar, 
2011). 
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2.1. Study group 
Research in the second period 2009-2010 academic year, located in Istanbul Anatolian High School 9 Classes are 
conducted on. 
The other 61 students who participated in the study, 25 students were girls and 36 boys. The mean age is 15. 
Anatolian High School, a total of 4 pieces 9 There are classes, these classes 9 / A-class control group, 9 / C class 
assignment by way of randomly selected as the experimental group. The students are also studies the reliability of 
the tests conducted on 100 students studying in the Anatolian High School (Karapınar, 2011). 
 
2.2.  Data Collection Tool 
In the research literature on the subject, and in line with the recommendations of the expert instructors in the field 
of measuring instruments developed by the researcher as follows (Karapınar, 2011). 
 
2.2.1 Test of Logical Thinking (TLT) 
In 1981, developed by Tobin and Capie. Geban, and the adaptation of Özkan and Aşkar test were translated to 
Turkish (1992). This test of defining and controlling variables, proportional to establish a relationship to develop, 
probability calculation and a test that measures the ability to merge. Reliability of the test was found to be 0.81 
(Günes, 2006). Research training before starting this test was applied to all the students in the experimental and 
control groups (Karapınar, 2011). 
 
2.2.2 Test Steps of the Scientific Method (TSSM) 
Steps of the scientific method of testing, expert instructors in the field of literature and suggestions on the subject 
prepared by the researcher then presented the thesis supervisor and expert opinions. This test contains 13 questions 
and consists of open-ended questions. Reliability study was conducted on 100 people (Karapinar, 2011). 
 
2.2.3 Features Scientist Test (FST) 
In order to measure the knowledge of students about the scientist developed by the researcher. Questions about 
the characteristics of a scientist test 5 were prepared. This test consists of open-ended questions and reliability study 
conducted on 100 people (Karapınar, 2011). 
 
2.2.4 Empathy Practice Test (EPT) 
Empathy practice test consists of three questions. Students are prompted to put in place of Pasteur scientists 
observing the conditions of that time as trying to imagine and think of Pasteur's laboratory, and were asked to state 
their observations. The aim of the researcher respondents answering this question, scientists steps of the scientific 
method and to talk about the features that should be able to provide information about the conditions of that era were 
expected to laboratory. To the activities mentioned in the second and third questions, a scientist (G. Mendel) on the 
basis of "empathy" were asked to answer questions based on the ability (Karapınar, 2011). 
 
2.3 Data Analysis 
Experimental and control groups in the range of 95% of the difference between the scores on the dependent 
variables in order to determine whether the Mann-Whitney U-test for independent groups, in groups of their own 
research to determine whether there is a difference between the beginning and the end of the Wilcoxon signed rank 
test for paired samples was used. 
Experimental and control groups in this study, the experimental process, before, logical thinking, the ability to 
test different variables and group variables were examined. As a result of the analysis, the groups mean well, as the 
sum of U-value and significance levels (p = 0.05) revealed by considering whether they are equivalent (Karapınar, 
2011). 
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3. Findings and Interpretations 
 
Table 1.Scale Scores in the experimental and control groups, students TLT Mann-Whitney U Test Results 
According to the application 
             Groups                                  N          Sıra ortalaması       Sıra toplamı                        U            p                
            Experimental Group                31              27,71                   859,00  
                                                                                                                                               363        0,129 
            Control Group                        30               34.40                   1032,00 
 
Table 1 is examined as a control group in terms of mean scores of students in the experimental group students 
was higher than TLT seen. However, the p-value is greater than 0.05 for the TLT scale scores than the other groups 
do not differ significantly (p>, 05). Accordingly, considering the experimental procedure was the same groups TLT 
scale (Karapinar, 2011). 
 
Table 2.Steps of the scientific method, students of the experimental group and control group in terms of pre-test 
scores is there a significant difference between them? 
 
   Groups                                  N          Sıra ortalaması       Sıra toplamı                        U              p                
  
  Experimental Group              31             31,35                  972,00 
                                                                                                                                      454         0,873 
   Control Group                      30              30,63                 919,00 
 
Table 2 are examined, as TSSM pre-test scores for the students in the experimental group and control group 
students were higher than the observed. However, TSSM pre-test scores than the other groups do not differ 
significantly (p>, 05). Accordingly, the steps of the scientific method in the success of both groups said that there 
are no significant differences between them (Karapınar, 2011). 
 
Table 3.Experimental group and the control group test, post-test scores of students in terms of steps in the 
scientific method Is there a significant difference between them? 
 
   Groups                                  N          Sıra ortalaması       Sıra toplamı                        U              p                
  
  Experimental Group              31             39,81                  1234,00 
                                                                                                                                      192         0,000 
   Control Group                      30              21,90                    657,00 
 
Table 3 are examined, as the average post-test scores for the experimental group students TSSM is higher than 
the control group students. According to this study no significant difference between the groups involved are TSSM 
post-test scores (p <, 05). Accordingly, the steps of the scientific method to the experimental study of students in the 
experimental group developed the scale scores can be said  (Karapınar, 2011). 
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Table 4.Pre-test scores of the experimental group and the control group students in terms of FST Is there a 
significant difference between them? 
 
   Groups                                  N          Sıra ortalaması       Sıra toplamı                        U             p                
   
 Experimental Group              31             27,84                    863,00 
                                                                                                                                       367        0,150 
 Control Group            30             34,27                    1028,00 
 
Table 4 are examined, as the control group in terms of average pre-test scores of students FST is higher than 
students in the experimental group. However, in terms of FST pre-test scores than the other groups do not differ 
significantly (p>, 05). According to this result, the success of a scientist can be said that there is no significant 
difference between the groups (Karapınar, 2011). 
 
Table 5.Experimental group and the control group in terms of students' post-test scores of scientists properties Is 
there a significant difference between them? 
 
   Groups                                  N          Sıra ortalaması       Sıra toplamı                        U             p                
    
Experimental Group                  31             42,76                  1325,50 
                                                                                                                                    100,50     0,000 
   Control Group               30            18,85                    565,50 
 
Table 5 are examined, as the average post-test scores for the experimental group students FSTT scale is higher 
than the control group students. However, the FST based on post-test scores was statistically significant difference 
between the groups (p <, 05). According to the results of the experimental group the "empathy" events based on the 
techniques developed by students' scores can be said that the success of scientist (Karapinar, 2011). 
 
Qualitative Evaluation 
The results of the test in the experimental group EU Lee's "historical empathy" were evaluated according to 
stages. The goal here, the experimental group students "empathy" as a result of application of what they have 
learned how to identify and employ the skills to determine the level of empathy. The aim of our research, however, 
the "historical empathy" is the ability to investigate the changes. Analysing the results of analysis of 31 students, 29 
'flour 4 level 2 of the 5 levels were determined. The results of students “empathy” have been successful in 
demonstrating skills. As the entire students self-thinking scientist living in the desired period and not carry past 
responses are present (Karapınar, 2011). 
 
4. Conclusion   
Students, students of the experimental group and the control group after the experimental process, the steps of the 
scientific method and on the characteristics of scientists in terms of academic achievement has been concluded that a 
significant difference in favour of the experimental group. According to this "empathy" scientific method lessons 
with activities and the image of the scientist can be said to be more effective in teaching. 
Lectures during the "empathy" exercises were to be established by making connections between students' 
thoughts, the thoughts of scientists (being a scientist working in the field of biology, ecology, being a scientist 
working in the field, scientists animation). More positive responses within the framework of such connections was 
observed that the participation of students to the lesson. Scientists, especially animated drama studies be included in 
the information for the periods of childhood and youth, by establishing a connection to students' personal "empathy" 
to help achieve a result that can be drawn from. 
As a result of this study, analysis of the activities of empathy, empathy for the experimental group students by 
establishing a learning scientists and scientific studies trying to understand the steps and were recorded on this 
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matter. Today, the distance between the world of science and society increasingly considering the use of different 
techniques in order to increase students' interest towards science. According to the results of our study showed an 
increase in students a positive interest towards science. The formation of a positive sense, the image of the scientist 
in biology lessons "empathy" skill-based activities that could be used (Karapınar, 2011). 
 
5.Suggestions 
Many secondary school biology curricula in the education system of the country life stories of scientists, the 
work is given in the steps of the scientific method applied. However, the Turkish education system is seen to be 
lacking in this regard. Interests to increase scientist’s secondary school biology courses in the program in parallel 
with the lives of scientists and the scientific method steps may be included. 
Teaching the steps of the scientific method Bloom's taxonomy of cognitive according to the application in order to 
work towards step "empathy" based techniques for extending the scope of activities is recommended. 
"Empathy" is an activity that is based on skill-based activities teachers' knowledge and skills. For this reason, 
teachers, student teachers, while yet to develop themselves in this sense, a biology teacher education throughout 
their lives with the consequences set out in the in-service training through innovation and research should be aware 
of. 
Scientists to study the pre-experimental study of students does not recognize sufficiently indicate an increase in 
the distance between society and science. "Empathy" the scientific method to perform all the needs of the 
miraculous element in the area of national education goals, if not better considering the new generation may be 
effective in the teaching of biology in gaining a scientific point of view. 
On behalf of the concrete information given above ensure high safety and "empathy" more long-term studies 
examining the ability to change is envisaged (Karapınar, 2011). 
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